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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic waste water treating 
method having a function capable of supplying the sludge, etc., as it is after being 
treated to the next stage biological treating system without post treatment and 
also having the function as a pretreating method of the organic waste water by 
supplying the organic waste water other than organic sludge by modifying in a 
state easily biotreatment in a method for modifying the waste water of organic 
sludge, etc., to readily biodegradable by ultrasonic treatment. 
SOLUTION: In the waste water treating method in which an oxidation promoter 
for promoting the oxidation of an organic material in the waste water is mixed in 
the organic waste water, the ultrasonic treatment is performed just before, during 
or just after the stage in which the organic waste water and the oxidation 
promoter are mixed, moreover the oxidation promoter is hydrogen peroxide 
solution. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pretreatment approach of the organic waste water for making into easy 
biodegradability the excess sludge generated when sewage, excrement waste water or various organic the-sex-industry 
waste water, and such waste water were processed by the biological treatment approach, or excess sludge. 
[0002] 

[Description of the Prior Art] The excess sludge regularly generated by the biological treatment of waste water is 
dehydration-processed, and incineration processing is carried out and, finally it is disposed of by reclamation. However, in 
incineration processing, social problems, such as dioxin generating from the space destroying by fire and an offensive odor, 
tend to arise, and since problems, such as an exhaustion of a reclaimed ground and groundwater contamination, have 
appeared here and there, the deployment processing to streamlining of excess sludge itself, methane fermentation 
processing, composting processing, etc. is considered by reclamation disposal. 

[0003] After once taking out the generated excess sludge out of a biological treatment system about streamlining of excess 
sludge itself, performing ozonization, mechanical crushing processing, heating pressure treatment, elevated-temperature 
aerobic organism processing, etc. and denaturing excess sludge to easy biodegradability, it returns and processes to the 
original biological treatment system, and the attempt in which discharge of excess sludge is abolished as the biological 
treatment system is made. 

[0004] Non-subtlety particles, such as a glass bead, are mixed in organic sludge, a supersonic wave is continuously 
projected on the Provisional-Publication-No. Taira No. 280900 [ two to ] official report, and the method of denaturing 
sludge to easy biodegradability is indicated. In case this approach destroys the cell wall of organic sludge, especially living 
thing nature sludge with a supersonic wave, it is mixed in order to heighten the destructive effectiveness. However, by this 
approach, we were anxious about damage on the vessel wall of the ultrasonic vibrator by the collision of a non-subtlety 
particle, or a processing tub, in order to be long-term operation, great reinforcement was needed for the ultrasonic vibrator 
and the container, and in order to improve separability of the non-subtlety particle from the organic sludge after processing, 
the organic nature solid in waste water needed to be ground or disassembled more finely, and moreover, there was a trouble 
that the processing time became long. Moreover, there were troubles, like the maintenance of the filter for non-subtlety 
particle separation removal takes time and effort. 
[0005] 

[Problem(s) to be Solved by the Invention] In case the purpose of this invention denaturalizes waste water, such as organic 
sludge, to easy biodegradability by the sonication approach, it offers waste water treatment equipment which decreases in . 
number damage on an ultrasonic vibrator and a container, and enables supply of the sludge after processing etc. have [ no 
after treatment ] as it is at the biological treatment system of degree process, such as sludge. 
[0006] 

[Means for Solving the Problem] The art (invention 1) of the waste water of this invention for solving this technical 
problem according to claim 1 is the waste-water-treatment approach which comes to mix the pro oxidant which makes 
organic waste water promote oxidation of the organic nature matter in this waste water, and is just before the process which 
mixes said organic waste water and pro oxidant in process or an art of organic waste water characterized by ultrasonicating 
immediately after a process. 

[0007] The art (invention 2) of the waste water of this invention according to claim 2 is an art of the organic waste water 
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with which the pro oxidant of invention 1 is characterized by being hydrogen peroxide solution. 
[0008] This invention heightens a treatment effect according to the synergistic effect of the physical destructive 
effectiveness according easy biodegradable processing of the organic nature matter in organic waste water to a supersonic 
wave, and the chemical oxidation effectiveness by the pro oxidant (it is henceforth called a pro oxidant) which promotes 
oxidation of the organic nature matter in waste water. That is, in addition to the physical damage by the supersonic wave, 
the high polymer which constitutes the difficulty biodegradability matter and a cell wall oxidizes chemically by the pro 
oxidant, the cell wall of the difficulty biodegradability matter in organic waste water, living thing nature excess sludge, etc. 
is low-molecular-weight-ized, and biodegradability becomes good. 

[0009] The target waste water [ this invention ] is organic waste water in which biological treatment is possible. Namely, 
swage effluents, such as sewage excrement waste water; kitchen waste water and disposer waste water; it is waste water [, 
such as industrial waste water and food-processing waste water, ], such as dining-room waste water, white-distilled-liquor 
manufacture waste water, soy sauce manufacture waste water, tofii manufacture waste water, meat-processing waste water, 
and fish-and-shellfishes processing waste water, and the excess sludge (waste water which contains a living thing nature 
solid in large quantities) further generated from various biological treatment systems is included. To these waste water, 
before carrying out biological treatment of this invention, it is applied as a preliminary decomposition art for promoting 
biological treatment, and functions to the excess sludge after [ various ] biological treatment as the sludge-disposal 
approach for making easy playback object processing of former system ****** for streamlining of sludge. 
[0010] As a pro oxidant, it acts on a cell wall organization, and or decomposition of the constituent is possible and the 
oxidizing power of the organic nature matter is generally strong, an element or a compound etc. which has an oxidation 
facilitatory effect is used, as the strong element or compound of oxidizing power of the organic nature matter - as an 
example — active oxygen generating agents, such as a hydrogen peroxide and ozone, — inorganic acids [, such as; nitric 
acid and a sulfuric acid, ], such as a halogens [, such as kind; various peroxides; sodium hypochlorites, ]; permanganic acid 
compound and chromic-acid compounds, are mentioned, and compounds, such as titanium oxide which acts as a generating 
accelerator catalyst of a hydroxy radical, are mentioned as a compound which has an oxidization facilitatory effect, for 
example. 

[001 1] however, when the compound of heavy metal, such as Mn with high possibility of being remained and discharged in 
the waste water after processing, and Cr, is used Furthermore, although there is a field which is generally hard to use it 
since after treatment is performed, and heavy metal, such as Mn and Cr, must be made not to be discharged certainly or it 
must stop having to perform pH accommodation in a using [ inorganic acids ] case It is not inapplicable if heavy -metal 
removal and neutralization are ensured as after treatment. Therefore, it is desirable to use the element or compound with 
which after treatment becomes unnecessary and which generates oxygen, active oxygen, an oxygen radical, an active 
oxygen radical, or a hydroxy radical at least, for example, practical, although a hydrogen peroxide, hydrogen peroxide 
solution, ozone, etc. are used in many cases, it is most desirable that hydrogen peroxide solution is used from handling 
nature or the ease on security. 

[0012] The amount of the pro oxidant used is suitably used for a suitable amount by the organic nature amount of substance 
in the oxidizing power of each pro oxidant, and processed waste water, being chosen. Moreover, when added more 
superfluously than a complement by oxidation treatment, the pro oxidant which remains in treated water may be removed 
using a reducing agent, a neutralizer, a deozonizatipn agent, etc. so that the treated water after processing may not be 
influenced, although [ in degree process ] biological treatment is carried out. 

[0013] In this invention, a pro oxidant is mixed to the above-mentioned organic waste water, and it ultrasonicates just 
before mixing, during mixing, or immediately after mixing. Generally the ultrasonic vibrator used for the above-mentioned 
processing is used, and can usually apply a 2MHz thing from lOkHz as well as the frequency which is easy to be used for 
sonication with the common frequency. Moreover, it is not restricted especially about the quality of facing of an ultrasonic 
vibrator, either, and what is generally used can be applied. 

[0014] It must consider as the structure where the processor for applying the approach of this invention does not receive 
damage with the ultrasonic energy generated with an ultrasonic vibrator, and the energy does not leak outside, and the 
endurance needed must be held. Therefore, as the container quality of the material, for example, steel, stainless steel, inside 
glassed steel, titanium, etc. are used, and an ultrasonic vibrator has many examples arranged in the center of a container. 
[0015] The processor for performing the art of this invention is equipped with the sonication section and the input of waste 
water where the container of the above-mentioned quality of the material was equipped with the above-mentioned . 
ultrasonic vibrator, a tap hole, and the input port of a pro oxidant, and you may have the agitator for ensuring mixing of a 
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pro oxidant as occasion demands further. However, when an agitator is formed, naturally it considers so that it may be 
made for the contamination of air bubbles to decrease and the corrosion and damage by the supersonic wave or the pro 
oxidant may decrease. 

[0016] Especially the flow direction of the waste water in a container is not restricted. Although the input and the tap hole 
of waste water may be prepared anywhere, as for treated waste water, only the time amount which a pro oxidant and waste 
water are mixed and is required for easy-biodegradability-izing of the waste water by the synergistic effect of sonication 
and a pro oxidant must pile up in the sonication section of a processor Usually, the volume of the sonication section after 
pro oxidant input port is set up as it has been 0.5 minutes - residence-time 15 minutes. If it is in this time amount, 
sonication can be ensured and, moreover, sonication will not serve as superfluous time amount. 
[0017] In order to fully demonstrate the oxidation effectiveness of a pro oxidant, in this invention, timing with the time 
amount mixed while draining the time amount and the pro oxidant which ultrasonicate is controlled. That is, to a sonication 
process, a pro oxidant will decompose before rather than sonication will be performed, if the addition time amount of a pro 
oxidant is too early, the amount of survival in waste water will decrease, the synergistic effect of a pro oxidant and 
sonication will become weak, if too conversely late, it becomes the same, and the synergistic effect will fade and 
effectiveness will become it weak that sonication and oxidation treatment were performed separately too. 
[0018] Although the waste-water-treatment approach of this invention needs to mix waste water and the pro oxidant of a 
complement in the sonication section since easy biodegradability-ized processing is performed by the synergism of a pro 
oxidant and a supersonic wave, the front face of an ultrasonic vibrator may oxidize somewhat by the pro oxidant, and 
degradation may become early. Therefore, as for the addition location of a pro oxidant, it is more desirable than the 
arrangement location of an ultrasonic vibrator to reduce an opportunity to arrange at the downstream and contact an 
ultrasonic vibrator directly if possible. Even in this case, since the supersonic wave has reached the whole sonication 
section, a treatment effect is fully discovered. Of course, pro oxidant input port may be made into the upstream of an 
ultrasonic vibrator on account of facility arrangement or workability. 

[0019] Especially if it is the approach with which a pro oxidant and processed waste water are promptly mixed after a pro 
oxidant injection, it will not be restricted, but since tfie processing effectiveness of a supersonic wave will fall if air is 
involved in, the injection approach into wastewater of a pro oxidant has the desirable thing of the method which does not 
involve in air if possible. In addition, what is necessary is to use the mixing head (for them to be an ejector, a diffuser, 
etc. with an injector) of a pro oxidant for example, for waste water input, in being matter, such as ************** which a 
pro oxidant does not decompose too much for a short time, for the approach of making it flow into the sonication section 
promptly after mixing waste water and a pro oxidant to be used, and to just be cany out by the general drugs addition 
approach, when making the addition location of a pro oxidant into the downstream of an ultrasonic vibrator. 
[0020] Moreover, the waste water or sludge processed by this art is available to aerobic organism approaches, such as an 
activated sludge process, a rotary disc method, and contact aeration process, and aerobic / aversion processing. Moreover, 
about aversion processing, it is applicable to recovery of various organic acids, such as various, alcoholic; acetic acids, 
such as gas; ethanol, such as me^ane, and a butanol, a lactic acid, and butanoic acid, etc. from the organic substance, such 
as methane fermentation, alcoholic fermentation, and souring. 

[0021] (Operation) By the art of the waste water of this invention, the synergistic effect of the physical effectiveness by the 
supersonic wave and the chemical effectiveness by the pro oxidant enables it to perform easy biodegradable processing of 
organic waste water, living thing nature sludge, etc. efficiently in this way. 
[0022] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in detail, referring to a drawing. 
Drawing 1 is the transverse-plane cross-section explanatory view of an example of operation of the processor for 
performing waste water treatment by the art of the waste water of this invention. 

[0023] In dravying I illustrated for explanation, pro oxidant input port 53 is established in the waste water input 51 the tap 
hole 52 of waste water, and near the downstream of an ultrasonic vibrator at the cylindrical sonication section 2 made from 
stainless steel which the processor 1 of waste water equipped with the ultrasonic vibrator 3. Near the pro oxidant input port 
53, it has an agitator 4, and as there is no contamination of air, he is trying to be promptly mixed in the pro oxidant and 
waste water which were added. Input 51 and a tap hole 52 are not what was restricted to the illustrated location, and should 
just be arranged in the location where the waste water which flowed into the sonication section 2 carries out shortcut, and 
the residence time within outflow striped ****** and the sonication section 2 of waste water is secured. 
[0024] Moreover, since the addition effectiveness of a pro oxidant of a pro oxidant decreases if the pro oxidant will be 
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consumed at the time of sonication, the flowing processed waste water is mixed beforehand, and it is not introduced into it, 
but is supplied from the pro oxidant input port [ as / in this example ] 53 established in the sonication section 2. In this case, 
****** [ a location / as long as the arrangement location of pro oxidant input port 53 is the sonication section 2, it may be 
good anywhere and ] not only near the downstream of the ultrasonic vibrator 3 illustrated by drawing 1 , but near the 
upstream. 

[0025] Moreover, as long as an outflow in the order by which the waste water by which not only a cylindrical shape but the 
waste water in the sonication section 2 was able to be circulated smoothly, and was ultrasonicated was processed mostly is 
possible for the configuration of the sonication section 2, it may be what kind of configuration. For example, it makes small 
the volume of the equipment 1 whole and is convenient if the sonication section 2 is a cylindrical shaperlike, the waste 
water which prepared and flowed flows spirally in accordance with a cylindrical periphery so that there may be a shaft of 
the waste water input 51 and a tap hole 52 along a cylindrical cross-section tangential direction, and it enables it to flow out 
smoothly. 

[0026] (Example 1) The ultrasonic vibrator 3 with a frequency of 20kHz was formed in the center section of the cylindrical 
sonication section 2 of full capacity 50mL, and the arrangement location of the waste water input 5 1 used the waste water 
treatment equipment 1 made from cylindrical stainless steel with which the location of a lower part and pro oxidant input 
port 53 is immediately after an ultrasonic vibrator 3 for the location of Ihe upper part and a tap hole 52, and the volume 
after pro oxidant input port 53 formed the agitator 4 near 20mL(s) and the pro oxidant input port (refer to drawing 1 ). 
[0027] Using this processor, by changing an inflow rate for the sludge of MLSS 16000 mg/L and BOD2100 mg/L, the 
residence time after pro oxidant input port 53 was introduced so that it might be made to change with 1 minute, 3 minutes, 
5 minutes, and 10 minutes. It ultrasonicated to coincidence by throwing in hydrogen peroxide solution by part for ImL/per 
10 mL/minute sludge flow rate 1%. Operation for one week per residence-time 1 conditions was performed, the BOD value 
of 1 time of raw water and treated water was measured every day in the meantime, and each average was calculated. 
[0028] An inflow and outflow of sludge are made into an example and reverse using the same processor 1 as an example 1. 
(Example 2) Consequently, it is considered for the volume after pro oxidant input port 53 that the location of 30mL(s) and 
pro oxidant input port 53 is just before an ultrasonic vibrator 3. like the example 1, various residence times are boiled, were 
changed, sonication for one week was performed, the BOD value of 1 time of raw water and treated water was measured 
every day in the meantime, and each average was calculated. 

[0029] (Example 1 of a comparison) It ultrasonicated as the same as an example 1 using the same equipment as an example 

1 except having not added hydrogen peroxide solution. 

[0030] (Example 2 of a comparison) It ultrasonicated as the same as an example 2 using the same equipment as an example 

2 except having not added hydrogen peroxide solution. 

[003 1] The result of examples 1 and 2 and the examples 1 and 2 of a comparison is shown in drawing 2 . It turns out that 
BOD of the waste water after also processing a case all goes up in the case of the example 1 and example 2 using hydrogen 
peroxide solution, and biological treatment nature is improving in it compared with the example 1 of a comparison and the 
example 2 of a comparison which did not use hydrogen peroxide solution. 
[0032] 

[Effect of the Invention] Since it is as above, easy biodegradability-ization of organic waste water, living thing nature 
sludge, etc. is efficiently performed by the synergistic effect of the physical effectiveness by the supersonic wave, and the 
chemical effectiveness by the pro oxidant, and the art of the waste water of this invention will become effective as 
reduction-izing of excess sludge, or the pretreatment approach of organic waste water. 
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* NOTICES* 

JPO and NCIPI are not responsi±>le for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The art of the organic waste water characterized by in process or ultrasonicating immediately after a process just 
before the process which is the waste-water-treatment approach which comes to mix the pro oxidant which makes organic 
waste water promote oxidation of the organic nature matter in this waste water, and mixes said organic waste water and pro 

oxidant. 

[Claim 2] The art of the organic waste water with which a pro oxidant according to claim 1 is characterized by being 
hydrogen peroxide solution. 



[Translation done.] 
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